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Abstract 



PURPOSE:To obtain a superconducting magnet 
for nuclear magnetic resonance(NMR) analyzer 
which can reduce the size of an NMR analyzer 
and can reduce the ceiling height of the place 
where the analyzer is Installed. 
CONSTITUTION:Superconducting coils 14 are 
arranged in a helium tank 14 so that the direction 
of a magnetic field generated by the coils 14 can 
become parallel with the floor surface 21 . In 
addition, a cryostat 0 is provided around the tank 
1. A communicative hole 24 is provided at the 
center of the cryostat 10 so that the hole 24 can 
cross the axis 23 of the magnetic field. The 
central part of the hole 24 constitutes a sample 
setting area 22. Therefore, the setting direction of 
a room-temperature shim coil, etc., to the sample 
setting area 20 becomes horizontal and the size 
of an NMR analyzer can be reduced, because the 
height of the legs 20 of the analyzer can be 
reduced, in addition, the ceiling height of the 
place where the analyzer is installed can be 
reduced and the setting workability of the room- 
temperature shim coil, etc, can be improved. 
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1 

ti. mi^2z><Dmmm^^)v:fuy^m^m^x. 

[0 0 0 1] 

[«IK±0?iJffi^i^] CKD^ggti. (NM 
R :Kuclear Magnetic Resonance) %^^W\ZWi^^tl 
^imm^9^vV\ZWi't^^(r>Xtb^. 40 

CO 0 0 2] 

^^^m,%M^^^-jV. 2\mmM'^^^vv\\z^ 

Me®^^®^<^K». 4tt:/n-:/T*0> cicdt'd 
5o 5 tttt» 3 «rjB«»v^:^yh lie J; DJS^^K^nfc 5^ 



1$H^7-24 0 3 1 0 

2 

ww^^(j>m^(i>^n\zmxwim-^i^'iY. 6«^s^ 

a $ N M R fi-^ i: iS^tS^ 6 ^ t 

-rSxi-P^U^lJ— . 8tt«M->A3-f;V2JC«*& 
>tf;i.-i$'9ti3>hD-^-l OSrrfrbTlfMft^i^ 

[0 0 0 3] -O^XZ. ±IENMR^«r^@(?!)g!lf^tCOV^ 

Tu^MT^o ^-r, jg««*T^^-/hi<&f^aib, 
m:^^ttjs&u, mn:^^9^-jv\\z^T^m^^ntzm 

So -?-UT. H5(CctDtt»3^iS»««4'C0m« 

e^>^:^'«^::^o-:/4tcMmUT, tt»3lc^>?^« 

3cD7K*S^:S«. fo = rHo/2 7i; (r l*SSaimiHl«E 
Jt) ;^'5^iSaSrt)'::>iff^&fflilS^^*Ri'rsc:.2:36^e. 

Z.X. 'yv^mi'^imM^ntdSi. m^zti^^mA^ 

nsaS«^S^^?^:?-;i/COiSS (F I D : Free Induction 
Decay) ^:/n— ^4 on^;VSr:fl*LTSI^L. ;in?£ 

[0 0 0 4] jiJiT, m^m^9^vv^^<r>mmz-D\i^ 
TKe^-r^o ®6«NMR4^^^®icffl^.^^nstJe^co 

jSm^-T^^^u/ h&^-r»f®0T?*O, StC;feV>Tl 0 

tf3^^x:^r)^ ^(Dp^mtM^izmw^nxi^^^o 1 1 
\tz.<D^y^:t7.^^yhi (om*L^\zma,^tircmnm. 

1 2ll^7^-i':tX^>y h 1 OrtJ^^PSBl 1 ^^Offlt? 

J: o {zmmmzss.^tir:i&is.mi!^mmt: utcd^u ':7 a 

13\t^y^^7.^yhl0mz^^J^2:^Wl2^ 

m.K)mts^'^\zmf&m\zm^rirzmi^^mm. i4\tm 

0 , c (7>sm^3 ;n 4 \t^(Dm^L^fimn^ 1 1 o«i 

\z^v^jxmi 2p^\zmwL^tix^^^o isti^U'^A 
« 1 2 rtJc»?«tFnT«^«n-r 1 4 ^ffiffiMic?&ai 

-NU'^Al Sli^'^-f h 1 0 *5 J;U^fK{*:^*« 

1 3§MilUT^4'±T;^fnlJcgE^$n;?t?fi!»^U»:7A 
ffiA3S-h 1 e^rfrLT'xU'^^A^f 1 2f^lC|iA$n^ 

<i5ic:;^oTv^^o 1 7^l^^^^*«l 3rtir»SK$n 
h 1 0 t:mmvxm^JiT:^mzmwL'^nftmi^^^& 

A*- h 1 8 ^^L.T^#:^*« 1 3 rtJzaASn-Sct 
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3 

m\tWL^Hn^ntcm. 2 1 \mnM^^^v v 1 ^wl 

mt^WM. 2 2 tiiSPffl 1 1 rt(7)«M^raojB®«r3 

[0 0 0 5] :i<r>^o\zmm^rifzMmm^9^vVi 

h 1 9 S::frLTjSm«3-f ;p i 4 Ic^ 

j@m^n-r;n 4(D%^'r^ai?'CD:;^f6]^^-r»i> 

tcfi, l^tiv-AH-f ;i/2*3<};lf/7^P-:/4€:HPaBl 1 
Vi;fc. K»3&:^f-f HStCctDMPSSl 1<Z>±;& 

[0 0 0 6] 

1 0 0DT^*^e»tt»lft®ffiJ^2 2 Jc-k^y 

2 o^^sgSit?<'r^^i^M75t^^. -^(O)^^. mmm 

aA#-M 6:d>^(0iat#:^U^Al SCDIiAfP^BS 
0(O±.-)5if^i^imWtWW$.2 2\z'\iv h^^tzr!b\zi5'i 

y\-^^-^<Dm&m^^mmr^^iz\zf3ir). jg^^it 
[0 0 0 7] c(D^m\t. ±fBcoj:^3^^s^»ft"r* 

N M R SgffiS«^V ^:^yht:m^^t^^l(D 

ll2CD@Wi:-r^o 
[0 0 0 8] 

mm^m^t^rziiba>^SL\ c<D%m(omi<D^m\z 
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4 

mmiyxm&^nrzmmm:^^ jvt.. mmmzi^jiom 

[0 0 0 9] t,^. ZL(D%^<Dm 2 <D^m\zm^'SMR 

10 X. mmn^a-i ;v(D^±-t^m^(Dm*b^m':>x. 
'^^tT.^v V(D^m^ibUPtwmmmzm.^mm.i)'^^ 

[0 0 10] ^fc. ^KD^^gomSO^Wtr-S^SNMR 

X. mnmu^ )Viim^^^mn<n>m*i\^mz2»n^ 

nit2'D<DmmM^'i)v^ny^f}^^m^'^n. 2r:>(r> 

x^'y^^y.^v v\zWin^nx\^^%<r>x^^o 

20 [0 0 11] ^fc, 21<^^^OSg4 0^5«lC«^NMR 

^mfmwmsL^WL^m7Lx\^>^ ^<dx^^. 
[0 0 12] ^it. z,(D%m<om^<o^mz%:e>^uR 
^^mmmmmm^^^yv\t. ±.^mA<Dnm\zi^^^^ 

©»f>?^rnicD^^-r:tx^y hmmim\zmmMWSL^ 
m^(DWin^mmrr^^ ^5 \zwM\^xiinm'^nxy,^^^ 

<DX$>^. 

30 [0 0 13] ^1t. ZL(D^mo>m%<om^\Z%^l>lUR 

)v^mmM::2^ )V(D^m\znnmzwstvxm^^nx 

[0 0 14] 

i^m^ ^:cD^ggcomi(^^Mtwi5ViTti. mnm^^ 
i^msmztam^nx^^^cDx. «m^n-r;Hijg;^<* 

<^ M ^ U TfiSS co^^Ln ^ ¥fT t ?^ ^ cfc "5 ir jSm^ 3 
M'L^ ^ ?^ ^ <t: \zm.nM a ;1/ ^BaMf 

[0 0 15] ^fc. ;i<7)^B^C7)m2<7)^91JC:fel'iT(t> 

50 ;^i5^ y h(D^mis^^unmmmmz^^mm.fi^^ 
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5 

[0 0 16] ^Tc. z,(D^m(omz<Dmmz^^^x\i.. 
f}m^<r>m*LAz%^hx^'y-(^:^^v vizmn^nx lo 

[0 0 17] ::<D«M0!)»4<3!>ie§gjr«SNMR 

[0 0 18] ^^it. :L(om^<om^<r>m^\z^\^^x\t. 

^-^^tTs^v hmmmm\zum'^ntzMmMWSL^^m 

^zih\zu^o ^^x. mmmm^nmvx'-^^^v 

vfi^^^mizmm-^mntmrn^n^. 

[0 0 19] ^fc. z,(o^m<Dm^o:>^mz^\,^x\%. 

)v<Dm^\^ttmm'tiint>m^^o\zVFmr^. -o^ 
\f^mm(D±^'^\tT-'\z]:tm'r^z,t\zu^o ^<d^ 

[0 0 2 0] 40 

imt&mi &.r> ;i<omm(ommm^miz^\^^x§im'r 

mmmi. miit^KD^mommmiiz^^^r^MR^vf 

xme\z^vrz^^o:>mmm'^^^^yhtm~^rc\t^ 
mm»\z\t.m-'nnt:tih. -eoujM&^BB-rs. m\z 

^±'r^m^<Dm*b2 3:^mzmmmn^jii 4^2^ 
9i\^xm^^nrzmnm:2^)i^:fay^x$>r). z.n^ 
0mmmz2-()v^uy^i4a. i4h\t. m^r^m so 
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6 

i\zn\^x^n\znmfi\zm^^^)^i>^m\ 2n\zwsL 

^nr^^-S. 2 4\t^y^^7s^yhlO(Dmt&te^^^& 
nMn^)V 1 4©5l^f ^«*CDttiil>2 3 StMoTSjI 

bTia:tti^nfeaii?lT*D, ::<:Daii?L2 4<^tf«*fi5 

i}mmwm^'^2 2 ^j^otv^*^. 
[0 0 2 1] ci<©ci:^jc«*snfcas«'T^4^*y h 
\t. je««=i-f;n 4 0!)»^-r sffltiKc>ttf4>2 3;&^*¥ 

)vi4i)m\^'^uWihftK^s n'^:^\^\zmn»^^)vi 
4 <om^ 0 ^^fs.^^:^\^imm^n^m.^nwM\z)^ 
^xi^nm^9^^yV(o^^:^m^v&,<ft^. ^fz. m 
^(Dm*L^2 3^m'Dxmn^ti:^mm^2 4<D^^mz 
i&mmmm^2 2f)mmvx\^^^(Dx. ^(Dmnm^^^ 
:^yh^NMR»«fmm\zmm'i'^fBi\z\t. -^mv-Aa 
^ )V2^':ru-^ 4^mm^2 4t(^(bUPtWLmw$.2 2 

JC-t^y h*r^C:t;^tT^^. ^Z.X. «M>'An-<;^2 

hfi^x^^. ^it. im3^mmifi^^nmwmmm.2 

- h 1 6 ^f^*^*aA3p- M 8 ^> ^^^*:^U ^ A 1 

[0 0 2 2] 3^^> ±iBI^*«lT«> S^*3-f;n 
4^20<D@m^3^;l/:/n-/^ 1 4 a, 14bT«l^ 
'rS'b<z)^bTVi^dt, ;i<r>mmMn^)Vl4<D^m9i 

\t2»m\zwi^^n^%<r>x\tu<. mpi\i4^mx 

[0 0 2 3] ^J6«2. ±|B^JS«lTtt, aM?L2 3 

^^^^-r-sai^cDtt/L^ 2 3 *® S ^o\z^'y'^^:^^y 
h 1 OJC^tt-St>CDi:bTVi^;&^ ilC[)^lffi^?!l2 

0 2rc:^fcfc3ic, ]gM?L2 4$_h:^;&^^em»n-r;i. 

:/D-/i:7l4a, 1 4 bcD^<&M^T^^-r^mi?-0« 
.i>2 3\ZWi.^l.XW^WLWWA2 2\zm.^^O\ZC^'7'i 
i^TTs^V h 1 0«C^ttSfe©^bTViS. 

[0 0 2 4] z.<r>^'D\zmi&^ritzmmm'^^^vh 

^m^<Dm*L-2 ZfA^^ij]p^^fS.^^'^\zmWi^nX^ 
ffi<;^j:^o "^tz. Ai-^'i)^^m^<Dil&*b2Z\zU^\yXWi 

nibnrzmmi2 4^ihhxnmii^h.n^ }V2^':ru- 
^4^UMmmwiL2 2\z^vV'r^z,hfAx^^o ^ 
zx. »M>'An-Y;i/2^':?^D->r4&T:&;6^e>lr!y h 
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7 

ammm i tmm\z. mi^^^j ^aslx^^-- h i e^^i^ 

^#i^$^ffi<T^> mm^mmz-v^^. lo 
[0 0 2 5] u^. ±M%mm2^n. s®?L24$± 

Ijfi^ 6a»0D«|/L^ 2 3 fCitS!L'TK«Ke«« 2 2 ICM 

1 i:¥fTfcja*<Z)tti[>2 3lcaXl/TIS)|SfSff««2 2 
\Z^^^^\ZWLnX%^\^K ^LO^m^-k. tt«»gS«2 

2 ^c'^^a>'An^;^2^^'tr!y ht"^:^fR)*^^^:^fR]^ 
^e««2 2 *TCDS®?L2 4 0S$:6«lie/h$nT. :^ 

[0 0 2 6] ±|B^Jfi«27?J*, Ka?L24&± 

*;^)^G»^KI1^(0tt.iL^2 3[Clt3^LTiifHS®m^2 2irs 

^^^\zWL\'f^h(DL\yX\^>^iA. z.<r>nm^2A^m 
^cDtt^C>2 3:*iRiJcW5£i|i^Wb, 3^^"r>, iKII<^lft'i>2 

cicD«^> Kfi^M««2 2{r«m>'An-<;V2^ 
[0 0 2 7] ^lffi«13. 0 3«CO«W(D||JS0g3JC« 

x^yhi o(Dm^m\zm^(Dmn^mm-^^oizm 
e$nfe««K*te«#s^ vx(Dmm.mm«Lx^ k) . 
:i(omm,mmi^2 s^te^mom^i^xm^-^nx^^^o 
3^:fe. i^ommt. ±mmmm2iimmizm^^nx\,^ 

So 

[0 0 2 8] C(D^mm3X\t. ^y-f:t7si^yhlO 

<Dm^m\zmmMm^2 5^mmvx\^>^<Dx. mnm 
zi^)v\ 4xn^\.tzMmt. mmMn^)vi A(D—m 
t^^-:^(DmmMWi^2b^mr>. ^\^^xmmm::i^)v 40 
1 4 (D^nu^m 0 > ^ ^ \z^^<DmmMmwL 2 5 sii 

oTaa»3^;H 4 0<afi!llw^Scfc'5Jr^'2>o ^il 
«2 5$S51bT^^tr^TSai^;;>^^U<i£iS^n 

s. 'rut>%mfmm^v<m^^n^^L\zi^^o 
[0 0 2 9] ^Lo^^'^iz. z.(r>mmm3\z^ti\i. 
m^^fs.^mmMimL2 5^^^^:tx^yhi ocom 

-r^ctt/^x^^c ^vx. :iommm^^^y h^N 
uR»m&^\zmm^n\i. m&mmz^^x#i. mm so 
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^m^::tf)^x^^o 

[0 0 3 0] ^mm4. m4\tz.(D^mo)mwim4iz^ 

15, m\z^^^x2 e\tmm»:2^)vi Acom^-r^mn 

tmm^om^^^^^'^^mfm^i&i^^sttLxo) 

m&m^i&mmmmm:n^)vxs>f). :ia:>mfm^im 
ffiMm»ri-r;i/2 6}ije««3-r;n 4o«^«{ci^*»w 

[0 0 3 1] ::(Dmmm4x\t. em»3-r;n 4:fej: 
tfjiafiBi^fi««jB«»3'f;i.2 6^£. m^i-im^^- 

\z. n>r;i^»tn.TViSo ^cir. 3-r;i.^gB<7)^a^«(Z) 

^Sfi^#eiaffijSm«3-i';i/2 6cD5!^bfcfiKI^;&^ jSm 
»n-f;n 4C[)i^iatci5ttSjSm»n<;n 4(D^^h 

rzm^^nt>mr^'^\zif^mi^. ^mizms.t^mmt 

^f)mv<&m.^n^o zicof^. m,nmmmi^2 2\z^ 

4:fe<tt^»«at»e«iija«»n>r;v2 6<7)n-f ;pf«3« 

[0 0 3 2] zLtD^'^^zzLcommmAizAztm. mmm 
jii 4<D^m\zmmmzmfkm^i&mmmmm::^'i 

mmms ^::mm(om3k^mr^. ±fBmmm3\z 
it^x§^^<Dmi^m^^f3,^Mm<Dm^^mm.mMWi2 5 

[0 0 3 3] 

mm(D^m z.<D^mu. j^±<D^oizm0L'^nx\^^ 
^<Dx. &rF\ziEM'^n^^^i^fSim^m'r^. 

[0 0 3 4] :i<D^mom 1 (Dmmz^nit. mmmm 
^mmiyxmm-^nftmmmn'i mmm^^^jKD 

^^m^^m&mf^mmt. &^m.}^mm^^mvxm 

X. ^^^:t7.^yh<DM^:^\^i^W}^^nx. &m<D 

mnm^co^^^'^^i&K'r^^tfj^x^^c ^^\z. 

[0 0 3 5] ^Tz. z,<D^m(Dm2\z^n^i. ±mmi 

aoT. ^^-f:t:^^yho^m^^unmmmmzm 
^mmifit^^ y hizm^f^nx^-^^ox. u 
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(6) 



#Bi¥7-24 0 3 1 0 
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[0 0 3 6] c:(05!§BcoS3<7)«gBicJ;n«. ± 

[0 0 3 7] ^fe. Il©^§gCDS4 0»^tC^n«> ± 

[0 0 3 8] 2icD^W<om5<^^igtcJ:n«. ± a? 

±'t^m,^(r>^m^(Dm&^^^mzmjt^^. -hE^ 
[0 0 3 9] z.(D^m<^f^^<D^mz^n\i. ± 



[1^2] z^(o^m(omm2\z%^NUKi^}sxmmmm 

[0 3} C(7>5!^(^«J£«3i3t;:«SNMRi^«fKBfflja 
[0 4] :io^%^c^^SS«4JC«^NMR5}'«TSSfflS 

[0 6] u^oNUK^isxmmmmmM^^^vh^m 
-r»rffi0Tabs« 
[«F^<^eiia] 

10 ^"y^^Ts^vV 

12 ^U':7 A1f (ffifiSa»««) 

1 4 jS««3-f 

14a jB«»3-f;w:/D^y^ 

14b mnM'=i^)V':fuy^ 

1 5 a^ft:^*;-:?/, (S<£M?&«) 

2 2 ^KBfii^t 
2 3 

2 4 «1?L 

2 5 mmmm 

2 6 BB£#ffift{gj)i^»m«=i^;L' m^immL^ 
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